TO THE EDITOR
Current thinking holds that the acquisition of the Philadelphia (Ph) translocation in a normal hematopoietic stem cell initiates chronic myelogenous leukemia (CML). Thus, suppression of the Ph-positive clone should re-establish normal hematopoiesis. Recently, chromosomal abnormalities in Ph-negative cells were observed in CML patients with cytogenetic response to imatinib, sometimes associated with myelodysplasia, raising doubts as to the 'normality' of the Ph chromosome-negative hematopoiesis in CML. [1] [2] [3] [4] [5] [6] [7] Here, we describe a patient with coexistence of Phpositive and Ph-negative myeloproliferative syndromes (MPS).
A 59-year old male was noted to have isolated mild thrombocytosis (maximum platelet count 578 Â 10 9 /l) between 1999 and 2002. In June 2002, splenomegaly and peripheral blood (PB) leukocytosis developed; bone marrow (BM) morphology was not evaluable (poor quality) but cytogenetics was normal (Table 1) . A biopsy 3 months later revealed fibrosis, hypercellularity, and atypical megakaryocytic clustering. PB findings were unchanged; quantitative RT-PCR (qPCR) was positive for BCR-ABL. In December 2002, PB cytogenetics detected 45% Ph-positive metaphases; FISH and qPCR were positive for BCR-ABL (not shown). In January 2003, BM biopsy showed 75% Ph-positive metaphases, 40.5% BCR-ABL-positive interphases, and increasing BCR-ABL transcripts. Morphology revealed fibrosis, increased granulopoiesis, atypical megakaryocytes, and dysplastic erythropoiesis (Figure 1a) . In February 2003, the patient was started on 400 mg imatinib and 3 MIU IFN-a daily within a clinical trial. After 3 months, spenomegaly had decreased and leukocytosis had resolved, but immature cells persisted in PB and anemia developed. BM assessment documented complete cytogenetic response and markedly reduced BCR-ABL mRNA. However, features of an active myeloproliferative disorder persisted morphologically (Figure 1b) . In June 2003, treatment was transiently discontinued and subsequently dose-reduced because of skin toxicity. Soon after, the spleen size increased. In August 2003, cytogenetics was Ph-positive in 1/20 metaphases, and immature cells persisted in the PB (not shown). In October 2003, trial medication was stopped due to the patient's failure to achieve complete hematologic response. A search for an unrelated stem cell donor was initiated.
Although the morphology, particularly the megakaryocytic abnormalities, is reminiscent of advanced essential thrombocythemia (ET), our patient never met standard diagnostic criteria, with platelets consistently o600 Â 10 9 /l. The extensive fibrosis is also consistent with myelofibrosis with myeloid metaplasia. Some patients with typical ET may be BCR-ABL-positive by RT-PCR, 8 although this is not a universal finding. 9 Such low-level expression does not influence prognosis, whereas the presence of a Ph rearrangement at the cytogenetic level leads to a CMLlike clinical course 10 and excludes the diagnosis of ET. The rapid increase in Ph-positive metaphases in our patient suggests that the Ph-positive cell clone would have prevailed in the absence of imatinib. An analogous case was recently reported, where Phpositive CML developed in a patient with pre-existing polycythemia rubra vera. 11 Our case in particular might best be described, based on its different elements, as an unclassified myeloproliferative syndrome.
Our case illustrates that Ph-positive and Ph-negative MPS may coexist. The chronology suggests that the acquisition of the Ph chromosome was a secondary event, leading to rapid expansion of a new cell clone. Unfortunately, without a marker for the Phnegative disease, one cannot know whether the Ph translocation represents clonal evolution, an independent event in a normal stem cell or an independent event in an abnormal stem cell pool, from which both the Ph-positive and the Ph-negative disease arose. Imatinib obviously unmasked the Ph-negative disease by suppressing the Ph-positive clone.
Cases like this shed new light on an old discussion: is the Philadelphia translocation the only abnormality in chronic phase CML and does it occur in a completely normal stem cell? While the murine CML models clearly established that BCR-ABL is sine qua non for the induction of CML, 12 they cannot definitely prove that BCR-ABL is the only event required for leukemogenesis. In addition, work from Phil Fialkow's laboratory showed that Ph-negative EBV-transformed lymphoblastoid cell lines established from a subset of CML patients exhibit a pattern of glucose-6-phosphate dehydrogenase isoenzyme expression that is skewed towards the pattern of the CML clone. 13, 14 Equally intriguing, it was shown that ionizing radiation is more likely to induce BCR-ABL transcripts in such lines than in lines established from healthy individuals. 15 Last, the epidemiology of chronic phase CML appears to be more consistent with two or three events than with a single hit. 16 One must bear in mind that genetic damage becomes detectable only when it confers a growth advantage to the affected cell and leads to its clonal expansion. Thus, it is impossible to prove with certainty that the Ph-negative hematopoiesis in CML patients with a cytogenetic response is completely normal. Nonetheless, our case and an increasing number of similar observations suggest the existence of two different categories of Ph-positive MPS. 'Pure' BCR-ABL-positive disease as opposed to disorders, where the BCR-ABL-positive clone is only one of multiple co-existing abnormal clones, may be the result of 'field carcinogenesis' or represent the progeny of a genetically unstable ancestor cell. Hematoxylin-and-eosin-stained sections of bone marrow biopsy specimens. Biopsies taken before STI therapy (a), during therapy (b), and after therapy (c) show similar findings including increased cellularity, fibrosis, and megakaryocytic hyperplasia. Original magnification Â 200.
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